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OBSERVATIONS ON THE INFLUENCES OF CODEND MESH
SIZE ON BOTTOM TRAWL CATCHES IN LAKE VICTORIA,
WITH EMPHASIS ON THE HAPLOCHROMIS POPULATION
MATERIALS AND METHODS
report is concerned with a comparison of
the catch characteristics of different codend
mesh sizes used during the survey, i.e., the
influence of the different mesh sizes on the
Haplochromis catches and on the catch rates
of other commercially important species such
as Tilapia esculenta. Bagrus docmac, Clarias
mossambicus, Protopterus aethiopicus and
Synodontis victoriae.
All trawling was carried out from the
A
ABSTRACT
Codends of four different mesh size" were compared during exploratory
bottom trawling on Lake Victoria. Small mesh sizes (19 and 38 mm) generally
caught greater quantities of fish than large mesh sizes (64 and 76 mm) with
Haplochromis species responsible for the difference. The differences in
catch rates were most pronounced where dense concentration> of small
Hap/ochromis were found. This was generally in shallow water since the
average size of Hap/ochromis tends to increase with depth. Catch rates for
species other than Haplochromis were fairly similar for the codends tested,
although there were indications of lower catches in small mesh coderlds
fished through dense Haplochromis concentrations. For Haplochromis fished
with 64 and 38 mm eodends, the estimated 50% retention lengths were
13.6 and 8.0 em, respectively. The predicted value for the 19 mm codend
was 4.5 em.
•
The Lake Victoria Fisheries Research Pro-
ject and the East African Freshwater
Fisheries Research Organization embarked
on a co-operative exploratory bottom trawl-
ing survey of Lake Victoria in 1968. The
objectives of this programme were to ascer-
tain the relative abundance and distribution
of the major commercial species and to
evaluate bottom trawling as a commercial
fishing technique. The field phase of the
bottom trawling survey began in September,
1968, and terminated in February, 1971. This
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r e s e a r c h v e s s e l T b i s , w h i c h w a s f u l l y r i g g e d
f o r b o t t o m t r a w l i n g a n d o u t f i t t e d w i t h
m o d e r n n a v i g a t i o n a l a n d e c h o s o u n d i n g
e q u i p m e n t . T h e T b i s i s 1 7 . 1 m l o n g , h a s a
4 . 9 m b e a m , a 2 . 4 m d r a f t a n d d i s p l a c e s
a b o u t 7 4 . 5 t o n s . I t i s p o w e r e d b y a m a r i n e
d i e s e l e n g i n e r a t e d a t 1 8 0 h p a n d a t t a i n s
a m a x i m u m s p e e d o f 9 k n o t s . A 2 - t o n
c a p a c i t y h y d r a u l i c w i n c h s u p p l i e s t h e p o w e r
n e e d e d t o s e t a n d r e t r i e v e t h e g e a r .
T r a w l i n g s p e e d w a s m a i n t a i n e d a t a b o u t
3 k n o t s f o r a l l h a u l s , r e g a r d l e s s o f c o d e n d
m e s h s i z e . F i s h i n g t i m e a p p r o x i m a t e d t h e
p e r i o d t h a t t h e t r a w l w a s a c t u a l l y o n t h e
b o t t o m . M o s t h a u l s w e r e o f o n e h o u r d u r a -
t i o n , b u t l o n g e r o r s h o r t e r h a u l s w e r e c o m -
m o n a n d c a t c h e s f r o m t h e s e w e r e a d j u s t e d
t o h o u r l y r a t e s f o r m o s t s u b s e q u e n t a n a l y s e s .
T h e t w o t r a w l s u s e d m o s t c o m m o n l y w e r e
o f t h e s t a n d a r d , " t w o - s e a m " d e s i g n w i t h
h e a d r o p e s o f 2 4 a n d 1 9 m . D r a w i n g s o f t h e
t r a w l s a n d a d d i t i o n a l m e t h o d o l o g y c a n b e
f o u n d i n B E R G S T R A N D a n d C O R D O N E
( 1 9 7 1 ) .
M e s h s i z e s ( s t r e t c h e d m e a s u r e ) o f t h e
t h r e e c o d e n d s m o s t o f t e n u s e d w e r e 1 9 , 3 8 ,
6 4 a n d 7 6 m m (~, 1 1 , 2 1 a n d 3 i n c h e s ) . M e s h
m e a s u r e m e n t s m a d e d u r i n g v a r i o u s c r u i s e s
w h e n t h e c o d e n d s w e r e w e t c l o s e l y a p p r o x i -
m a t e d t h e s e v a l u e s . H o w e v e r , C H I L V E R S
( 1 9 7 1 ) m e a s u r e d 2 0 m e s h e s i n e a c h o f t h e
t h r e e s m a l l e r c o d e n d s i n t h e d r y s t a t e , w i t h
v e r n i e r c a l i p e r s , a t a n e s t i m a t e d p r e s s u r e o f
1 . 6 8 t o 1 . 7 1 k g a n d r e p o r t e d t h e a v e r a g e
i n n e r d i a g o n a l l e n g t h s o f t h e s t r e t c h e d m e s h e s
a s 1 7 , 3 1 a n d 6 2 m m .
T h e 1 9 , 3 8 a n d 7 6 m m m e s h s i z e c o d e n d s
w e r e c o n s t r u c t e d o f s i n g l e - s t r a n d n y l o n ,
w h e r e a s t h e 6 4 m m c o d e n d w a s m a d e w i t h
d o u b l e - s t r a n d p o l y p r o p y l e n e . T h e c o d e n d s
w e r e a l l a b o u t 6 m l o n g a n d e a c h h a d v i r -
t u a l l y t h e s a m e v o l u m e o r h o l d i n g c a p a c i t y .
C o d e n d c o m p a r i s o n s w e r e m a d e b y t h e
a l t e r n a t e h a u l m e t h o d u s i n g l a r g e a n d s m a l l
m e s h c o d e n d s ( P O P E 1 9 6 6 ) . I n m o s t i n -
s t a n c e s o n e c o d e n d w a s f i s h e d i m m e d i a t e l y
f o l l o w i n g a n o t h e r . I n o n e c a s e , h o w e v e r , a
s e r i e s o f h a u l s w a s m a d e w i t h t h e 6 4 m m
m e s h s i z e c o d e n d o n o n e d a y , a n d t h e s e r i e s
w a s r e p e a t e d t h e n e x t d a y w i t h t h e 3 8 m m
m e s h s i z e c o d e n d b u t o n t h e s a m e t r a n s e c t s
a n d a t c o r r e s p o n d i n g t i m e s . T i m e w a s a n
i m p o r t a n t f a c t o r s i n c e p r o n o u n c e d d i e l
m o v e m e n t s ( r e s u l t i n g i n l a r g e d a y - t i m e a n d
. s m a l l n i g h t - t i m e c a t c h e s ) w e r e d e m o n s t r a t e d
f o r s e v e r a l s p e c i e s a n d p a r t i c u l a r l y t h e
H a p l o c h r o m i s g r o u p w h i c h c o m p r i s e d t h e
b u l k o f v i r t u a l l y a l l c a t c h e s ( E A F F R O u n -
p u b l i s h e d d a t a ) . T o m i n i m i z e t h e t i m e f a c t o r ,
c o m p a r i s o n s w e r e m a d e w i t h i n a s s h o r t a
t i m e s p a n a s p o s s i b l e a m i t h e c r i t i c a l d a w n
a n d d u s k p e r i o d s w e r e a v o i d e d . T o m i n i m i z e
t h e i n f l u e n c e s o f a r e a a n d d e p t h o n t h e c a t c h ,
a l l c o d e n d c o m p a r i s o n s w e r e m a d e o n t h e
s a m e t r a n s e c t . E v e r y e f f o r t w a s m a d e t o
s a m p l e a l o n g t h e s a m e l i n e , a l t h o u g h t h e o r e -
t i c a l l y t h e d i s t u r b a n c e a n d c a p t u r e o f f i s h
d u r i n g o n e d r a g s h o u l d a f f e c t t h e c a t c h i n
s u b s e q u e n t d r a g s . I n p r a c t i c e t h e s e e f f e c t s
d i d n o t a p p e a r i m p o r t a n t . D r a g s m a d e a l o n g
t h e s a m e t r a n s e c t o v e r a p e r i o d o f 2 4 h o u r s
a n d s o m e t i m e s u p t o 4 8 h o u r s s h o w e d o n l y
m i n o r c h a n g e s i n c a t c h r a t e s ( E A F F R O
u n p u b l i s h e d d a t a ) . S u c h c o n s i s t e n t r e s u l t s
l e n d v a l i d i t y t o c o d e n d c o m p a r i s o n s b a s e d
o n s i n g l e h a u l s f o r e a c h m e s h s i z e .
R E S U L T S
O v e r a l l h o u r l y c a t c h r a t e s f o r a l l s p e c i e s
c o m b i n e d a v e r a g e d r o u g h l y 8 0 0 , 6 0 0 , 2 0 0
a n d 1 0 0 k g f o r t h e 1 9 , 3 8 , 6 4 a n d 7 7 m m
m e s h s i z e s , r e s p e c t i v e l y . T h e s e d i f f e r e n c e s
a r e a t t r i b u t a b l e l a r g e l y t o t h e g r e a t a b u n d -
a n c e a n d s m a l l s i z e o f t h e H a p l o c h r o m i s ;
c o r r e s p o n d i n g h o u r l y c a t c h r a t e s f o r H a p l o -
c h r o m i s a v e r a g e d r o u g h l y 7 0 0 , 5 0 0 , 1 0 0 a n d
3 k g . M e s h s e l e c t i o n o b v i o u s l y i s o p e r a t i n g
w i t h i n t h e H a p l o c h r o m i s g r o u p . I t a l s o i n -
f l u e n c e s t h e c a t c h o f s m a l l s p e c i e s s u c h a s
L a b e o v i c t o r i a n u s , M a s t a c e m b e l u s f r e n a t u s
a n d X e n o c l a r i a s s p p . a n d t h e s m a l l e r s i z e s
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Trawl type-headrope length 24-metre trawl 19-metre trawl
Codend mesh size (mm) 76 64 38 76 64 38
Time of day (hours) 1200-1405 0715~9oo 0940-1125 1445-1645 0945-1130 1200-1400
Haplochromis spp. 4.5 54,9 445,7 1.9 36.0 275.0
Tilapia esculenta 38.3 33.7 38.2 20.0 35.3 25.0
Bagrus docmac 10.9 4.0 5.1 12.5 20,0 7.0
Clarias mossambicus 12.6 7.4 9.1 7.5 11.4 4.0
Protopterus aethiopicus 14.3 13.7 16.6 2.3 6.3 5.2
Synodontis victoriae
Other species 0.5 0.2 0.3 0.9 4.3 0.7
All except Haplochromis spp. 76.6 59.0 69.3 43.2 77.3 41.9
-
Haplochromis ssp. :
Mean length (cm TL) 17.7 15.4 10.9 21. 5 15.8 10.6
Number per kilogram 9.5 15.3 45.0 6.1 10.0 60.0
Ratio of ctch rate to catch rate with 76 mm codend
Haplochromis spp. 1.00 12.20 99.04 1.00 18.95 144.74
All except Haplochromis spp. 1.00 .77 .90 1.00 I. 79 .97
! All hauls made between Sari and Kasuri isiands in Salisbury Channel, Uganda, at a depth of 8 m.
Table 1. Catch rates in kilograms per hour for three codend mesh sizes fished along the same transect in Lake Victoria!
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o f s p e c i e s s u c h a s B a g r u s d o c m a c a n d S y n o -
d o n t i s s p p . , b u t t h e i m p a c t o n t h e t o t a l
w e i g h t c a u g h t i s m i n o r b e c a u s e t h e s e s p e c i e s
a r e m u c h l e s s a b u n d a n t t h a n H a p l o c h r o m i s .
C a t c h r a t e c o m p a r i s o n s
T h e f i r s t c o m p a r i s o n s w e r e m a d e a t a
d e p t h o f 8 m i n S a l i s b u r y C h a n n e l a n d w e r e
r e p r e s e n t e d b y s i n g l e h a u l s m a d e w i t h t h r e e
d i f f e r e n t c o d e n d m e s h s i z e s : 3 8 , 6 4 a n d 7 6
m m ( T a b l e 1 ) . T h e s e w e r e c o m p a r e d w i t h
h a u l s u s i n g b o t h t h e 2 4 a n d 1 9 m t r a w l s .
l n g e n e r a l , t h e 2 4 ' m t r a w l c a t c h e s w e r e
h i g h e r t h a n t h e 1 9 m c a t c h e s , b u t a s f a r a s
t h e c o d e n d s w e r e c o n c e r n e d b o t h n e t s g a v e
s i m i l a r r e s u l t s . T h e 3 8 m m m e s h s i z e c o d e n d
c a u g h t a b o u t 8 a n d 1 0 0 t i m e s m o r e b y
w e i g h t o f H a p l o c h r o m i s t h a n t h e 6 4 a n d
7 6 m m c o d e n d s , r e s p e c t i v e l y . T h e c a t c h o f
H a p l o c h r o m i s i n t h e 7 6 m m c o d e n d w a s
n e g l i g i b l e . T h i s d r a m a t i c d i f f e r e n c e i n c a t c h
r a t e s c a n b e a t t r i b u t e d t o t h e e s c a p e m e n t
o f s m a l l e r f i s h t h r o u g h t h e l a r g e r m e s h e s
w h i c h i s a p p a r e n t f r o m a n e x a m i n a t i o n o f
m e a n l e n g t h s a n d n u m b e r o f f i s h p e r k i l o g r a m
s h o w n i n T a b l e 1 . F o r t h e r e m a i n i n g s p e c i e s
t h e r e w a s n o m a j o r o r c o n s i s t e n t d i f f e r e n c e
i n c a t c h r a t e s f o r t h e t h r e e m e s h s i z e s . T h e r e
w a s a t e n d e n c y , h o w e v e r , f o r l a r g e r c a t c h e s
o f B a g r u s a n d C l a r i a s t o b e m a d e i n t h e
t w o l a r g e r m e s h c o d e n d s .
S i m i l a r c o m p a r i s o n s w e r e m a d e u s i n g t h e
1 9 , 3 8 a n d 6 4 m m m e s h s i z e c o d e n d s i n t h r e e
d i f f e r e n t l o c a t i o n s , a s s h o w n i n T a b l e 2 . T h e
h a u l s w e r e m a d e w i t h t h e 2 4 m t r a w l a n d
o n t h e s a m e t r a n s e c t f o r e a c h l o c a t i o n . D a t a
f o r s p e c i e s o t h e r t h a n H a p l o c h r o m i s a g a i n
d e m o n s t r a t e n e i t h e r l a r g e n o r c o n s i s t e n t d i f -
f e r e n c e s i n c a t c h r a t e s f o r t h e t h r e e m e s h
s i z e s . F o r H a p l o c h r o m i s . r e s u l t s a t I n g i r a
B a y a n d B u v u m a C h a n n e l a g a i n r e v e a l t h e
i n v e r s e r e l a t i o n s h i p b e t w e e n m e s h s i z e a n d
w e i g h t c a u g h t . T h e 1 9 m m m e s h s i z e c o d e n d
p r o d u c e d c a t c h e s 2 t o 3 t i m e s g r e a t e r t h a n
t h e 3 8 m m c o d e n d a n d 2 0 t o 3 0 t i m e s g r e a t e r
t h a n t h e 6 4 m m c o d e n d , w h e r e a s t h e 3 8 r o m
c a t c h e s w e r e a b o u t 1 0 t i m e s t h o s e o f t h e
6 4 m m c a t c h e s . T h e c o m p a r i s o n f o r t h e
d e e p w a t e r s o f K o m e C h a n n e l y i e l d e d
a t y p i c a l r e s u l t s . T h i s w a s t h e b i g g e s t c a t c h
f o r t h e 6 4 m m c o d e n d a n d t h e s o l e i n s t a n c e
o f m o r e f i s h b e i n g c a u g h t i n t h e 6 4 t h a n
t h e 3 8 m m c o d e n d . T h e l a r g e c a t c h w i t h
t h e 6 4 m m c o d e n d m a y b e e x p l a i n e d b y
. t h e l a r g e a v e r a g e s i z e o f t h e H a p l o c h r o m i s
i n t h e K o m e C h a n n e l c a t c h e s . E x a m i n a t i o n
o f t h e e c h o s o u n d e r t r a c e s i n d i c a t e d t h a t f i s h
w e r e n o t a s c o n c e n t r a t e d o n t h e b o t t o m
d u r i n g t h e 3 8 m m d r a g a s d u r i n g t h e t w o
o t h e r d r a g s . •
F u r t h e r c o m p a r i s o n s f o r t h e s a m e t h r e e
c o d e n d s w e r e m a d e i n t h r e e l o c a t i o n s i n
N y a n z a G u l f a s i n d i c a t e d i n T a b l e 3 . T h e
s a m e i n c o n s i s t e n t r e s u l t s o b t a i n f o r s p e c i e s
o t h e r t h a n H a p l o c h r o m i s . O n e o f t h e c o m -
p a r i s o n s i n H o m a B a y w a s a t n i g h t . T h e
d i r e c t r e l a t i o n s h i p b e t w e e n t h e a v e r a g e s i z e
o f H a p l o c h r o m i s a n d c o d e n d m e s h s i z e , a n d
t h e i n v e r s e r e l a t i o n s h i p b e t w e e n t h e t o t a l
c a t c h a n d m e s h s i z e h o l d r e g a r d l e s s o f
w h e t h e r t h e c o m p a r i s o n i s m a d e d u r i n g t h e
d a y o r n i g h t . N o t e t h a t t h e c a t c h r a t i o s o f
s m a l l t o l a r g e m e s h c o d e n d s a r e m u c h h i g h e r
a t n i g h t . T h i s i s r e l a t e d t o t h e d e c r e a s e i n
a v e r a g e s i z e o f H a p l o c h r o m i s i n n i g h t d r a g s
w h i c h , a l t h o u g h n o t f u l l y a p p a r e n t i n T a b l e
3 , h a s b e e n o b s e r v e d o n m a n y o c c a s i o n s
( E A F F R O u n p u b l i s h e d d a t a ) .
T h e r e s u l t s o f 2 0 p a i r e d c o m p a r i s o n s
b e t w e e n t h e 6 4 a n d 3 8 m m m e s h s i z e c o d e n d s
h a v e b e e n s u m m a r i z e d i n T a b l e 4 . T h e d a t a
h a v e b e e n g r o u p e d b y d e p t h i n t e r v a l f o r t h e
c o m p a r i s o n s w h i c h w e r e m a d e a l o n g t h e
s a m e t r a n s e c t s a t w i d e l y s c a t t e r e d a r e a s
a r o u n d t h e l a k e . W i t h t h e e x c e p t i o n o f t h e
K o m e C h a n n e l c o m p a r i s o n , H a p l o c h r o m i s
c a t c h r a t e s w e r e a l w a y s h i g h e r w i t h t h e
3 8 m m m e s h s i z e c o d e n d . F u r t h e r , t h e d i f -
f e r e n c e w a s m o r e p r o n o u n c e d i n s h a l l o w
w a t e r s . F o r e x a m p l e , t h e H a p l o c h r o m i s c a t c h
r a t i o o f s m a l l t o l a r g e m e s h c o d e n d s w a s
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Table 2. Catch rates in kilograms per hour for three codend mesh sizes fished along the same transect at three different locations in Lake Victoria'
Location Ingira Bay Buvuma Channel Kome Channel
(depth fished, m) • (12-16) (16---22) (45-52)
-z
"11
Codend mesh size (mm) 64 38 19 64 38 19 64 38 19 rc
tTl
Z
Time of day (hours) 0745-0845 0930-1030 1115-1215 1625-1725 1750-1850 1450-1550 1440-1540 1010-1110 1220-1320 ntTl
[J)
Haplochromis spp. 75.3 826.0 1,742.0 52.8 593.0 1,708.0 1,160.0 792.0
~
1,500.0 ~
Tilapia esculenta - - - 0.8 0.5 - - n
Bagr/ls docmac 14.0 11.0 13.0 26.0 39.0 57.0 91.0 58.0 73.5 0t::
Clarias mossambicus 38.0 18.0 14.0 26.0 41.0 16.0 20.5 3.3 20.5 tTlZ
Protopterus aethiopiclIs 38.0 68.0 26.0 61.0 53.5 50.0 - t::
Synodontis victoriae - - - - - 42.5 20.2 29.5 s:
Other species 2.0 13.3 1.3 0.4 0.4 1.4 tTl- [J)
All except Haplochromis spp. 92.0 97.0 66.3 114.3 134.3 123.5 154.4 81.9 124.9 ::r
[J)
Haplochromis spp. :
N
tTl
Mean length (cm TL) 11.0 8.4 7.4 10.2 8.3 6.7 13.4 12. I 11. I 0z
Number per kilogram 42.8 115.3 161. 7 53.2 113.8 188.2 20.9 30.0 36.5 o:l
0
...,
Ratio of catch rate to catch ...,0
rate with 64 mm codend s:
Haplochromis spp. 1.00 10.97 23.13 1.00 11.23 32.35 1.00 0.68 1.29 ...,
All except Haplochromis spp. 1.00 1.05 0.72 1.00 1.17 1.08 1.00 0.53 0.81 ~;.-
~
1 All hauls made with the 24 m trawl in northern waters, Uganda. r
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Table 2. Catch rates in kilograms per hour for three codend mesh sizes fished along the same transect at three different locations in Lake Victoria1
Location Ingira Bay Buvuma Channel Kome Channel
(depth fished, m) (12-16) (16-22) (45-52) Z
~8
"'rj
Codend mesh size (mm) 64 19 64 38 19 64 38 19 t""c::
t'r1
Z
Time of day (hours) 0745-0845 0930-1030 11I5-1215 1625-1725 1750-1850 1450-1550 1440-1540 1010-11I0 1220-1320 nt'r1[Jl
Haplochromis spp. 75.3 826.0 1,742.0 52.8 593.0 1,708.0 1,160.0 792.0 1,500.0 0"r1
Tilapia esculenta - - 0.8 0.5 - - n
Bagrus docmac 14.0 11.0 13.0 26.0 39.0 57.0 91.0 58.0 73.5 0tl
Clarias mossambiclls 38.0 18.0 14.0 26.0 41.0 16.0 20.5 3.3 20.5 t'r1Z
Protopterus aethiopicus 38.0 68.0 26.0 61.0 53.5 50.0 - - v
Synodontis victoriae - - - 42.5 20.2 29.5 ~
Other species 2.0 13.3 1.3 0.4 0.4 1.4 t'r1- - [Jl
All except Haplochromis spp. 92.0 97.0 66.3 1I4.3 134.3 123.5 154.4 81.9 124.9 :t[Jl
N
Haplochromis spp. : t'I1
Mean length (cm TL) 1I.0 8.4 7.4 10.2 8.3 6.7 13.4 12.1 11.1 0z
Number per kilogram 42.8 1I5.3 161. 7 53.2 113.8 188.2 20.9 30.0 36.5 ~
0
>-I
Ratio of catch rate to catch >-I0
rate with 64 mm codend ~
Haplochromis spp. 1.00 10.97 23.13 1.00 11.23 32.35 1.00 0.68 I. 29 ...,
All except Haplochromis spp. 1.00 1.05 0.72 1.00 1.17 1.08 1.00 0.53 0.81 ;>::I>~
1 All hauls made with the 24 m trawl in northern waters, Uganda. t""
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7 t o 1 i n t h e 4 t o 9 m d e p t h i n t e r v a l b u t
o n l y 2 . 5 t o 1 i n t h e 3 0 t o 3 9 m d e p t h
i n t e r v a l . A g e n e r a l i n c r e a s e i n a v e r a g e s i z e
o f H a p l o c h r o m i s w i t h i n c r e a s i n g d e p t h i s
r e s p o n s i b l e f o r t h i s r e s u l t . T h e r e a r e m a n y
e x c e p t i o n s , h o w e v e r , a n d o c c a s i o n a l c a t c h e s
o f r e l a t i v e l y l a r g e f i s h a r e m a d e i n s h a l l o w
w a t e r . T h e r e s u l t s o f o n e a r e s h o w n i n
T a b l e 5 . H e r e a s e r i e s o f p a i r e d d r a g s w e r e
m a d e a l o n g t h e s a m e t r a n s e c t o v e r a 2 4 -
h o u r p e r i o d . I n e a c h c a s e t h e c a t c h o f
H a p l o c h r o m i s i n t h e 1 9 m m c o d e n d e x c e e d e d
t h a t i n t h e 3 8 m m c o d e n d b u t o n l y b y a
f a c t o r o f a b o u t o n e - h a l f . T h e d e p t h w a s
s h a l l o w b u t t h e a v e r a g e s i z e o f t h e H a p l o -
c h r o m i s ( a s i n d i c a t e d b y t h e n u m b e r p e r
k i l o g r a m ) w a s f a i r l y l a r g e . T h u s , i n t h i s
i n s t a n c e t h e r e w a s p r o b a b l y l e s s s i z e s e l e c -
t i o n t a k i n g p l a c e .
F o r s p e c i e s o t h e r t h a n H a p l o c h r o m i s t h e r e
i s a n a p p a r e n t c o n t r a d i c t i o n i n t h e r e s u l t s
s h o w n i n T a b l e s 4 a n d 5 . T h e 6 4 m m m e s h
s i z e c o d e n d t e n d e d t o t a k e m o r e B a g r u s
a n d C l a r i a s t h a n t h e 3 8 m m c o d e n d ( T a b l e
4 ) . H o w e v e r , t h e J 9 m m c o d e n d c a u g h t m o r e
C l a r i a s a n d T i l a p i a s p p . t h a n t h e 3 8 m m
c o d e n d ( T a b l e 5 ) . O n e w o u l d e x p e c t t h a t
l a r g e c a t c h e s o f H a p l o c h r o m i s i n t h e s m a l l
m e s h c o d e n d w o u l d r e d u c e t r a w l e f f i c i e n c y
b y b l o c k i n g m e s h e s a n d b u i l d i n g u p a
p r e s s u r e w a v e w h i c h w o u l d i n c r e a s e e s c a p e -
m e n t o f t h e l a r g e r s p e c i e s . F r o m t h i s v i e w -
p o i n t i t i s w o r t h n o t i n g t h a t t h e H a p l o -
c h r o m i s c a t c h r a t e s w e r e l o w f o r d r a g s s u m -
m a r i z e d i n T a b l e 5 a n d r e l a t i v e l y h i g h f o r
t h o s e l i s t e d i n T a b l e 4 . S o m e l i m i t e d s u p p o r t
f o r t h i s c o n t e n t i o n c a m e f r o m p a i r e d h a u l s
m a d e i n s h a l l o w w a t e r w i t h t h e 6 4 m m a n d
1 9 m m m e s h s i z e c o d e n d s . A o n e h o u r d r a g
w i t h t h e 6 4 m m c o d e n d y i e l d e d a b o u t 3 2 k g
o f H a p l o c h r o m i s a n d 1 4 5 k g o f o t h e r s p e c i e s ,
w h e r e a s r e s u l t s w i t h t h e 1 9 m m c o d e n d
y i e l d e d a b o u t 1 , 2 0 0 k g o f H a p l o c h r o l 1 l i s a n d
6 8 k g o f o t h e r s p e c i e s . T h u s , a b o u t t w i c e
a s m a n y " o t h e r s p e c i e s " w e r e c a u g h t w i t h
t h e l a r g e m e s h c o d e n d u n d e r c o n d i t i o n s o f
-
a h i g h H a p l o c h r o m i s c a t c h . A s m a l l m e s h
c o d e n d c o u l d b e e x p e c t e d t o r e a c h h o l d i n g
c a p a c i t y u n d e r s u c h c o n d i t i o n s w i t h i n a
r e l a t i v e l y b r i e f p e r i o d a n d t h e r e a f t e r d e c l i n e
g r e a t l y i n e f f i c i e n c y .
R e l a t i o n s h i p b e t w e e n w a t e r d e p t h a n d s i z e
o f H a p l o c h r o m i s
A s m e n t i o n e d p r e v i o u s l y , t h e a v e r a g e s i z e
o f H a p l o c h r o m i s t e n d s t o i n c r e a s e w i t h i n -
c r e a s i n g d e p t h . T h i s c a n h a v e p r o f o u n d
i m p a c t o n e x p e c t e d catch~ f o r t h e d i f f e r e n t
c o d e n d m e s h s i z e s a n d i s o f c o n s i d e r a b l e
e c o l o g i c a l i n t e r e s t . L e n g t h f r e q u e n c i e s w e r e
r e c o r d e d f o r s a m p l e s o f H a p l o c h r o m i s t a k e n
i n 5 1 h a u l s m a d e o v e r a w i d e r a n g e o f d e p t h s
a n d v a r i o u s l a k e a r e a s . U s i n g o n l y d a y l i g h t
h a u l s m a d e w i t h t h e 1 9 a n d 3 8 m m c o d e n d s ,
t h e m e a n l e n g t h s o f 2 8 s a m p l e s w e r e p l o t t e d
a g a i n s t t h e i r r e s p e c t i v e m e a n d e p t h s o f
c a p t u r e . T h e r e l a t i o n s h i p w a s a d e q u a t e l y
d e s c r i b e d b y t h e l i n e a r r e g r e s s i o n e q u a t i o n :
y = 7 . 6 7 5 7 + 0 . 0 6 1 9 X , w h e r e y = p r e d i c t e d
m e a n t o t a l l e n g t h i n e m a n d X = m e a n
d e p t h i n m . T h e c o r r e l a t i o n c o e f f i c i e n t , e s t i -
m a t e d a s 0 . 7 3 , w a s s i g n i f i c a n t a t t h e 1 %
l e v e l w i t h 2 6 d e g r e e s o f f r e e d o m . H o w e v e r ,
t h i s s a m p l e m a y n o t h a v e b e e n r e p r e s e n t a -
t i v e a s i t w a s s m a l l i n r e l a t i o n t o t h e t o t a l
n u m b e r o f h a u l s . F o r a l a r g e n u m b e r o f
h a u l s a n i n d e x o f H a p l o c h r o m i s s i z e ( t h e
w e i g h t c o u n t o r n u m b e r p e r k i l o g r a m ) w a s
a v a i l a b l e .
B E R G S T R A N D a n d C O R D O N E ( 1 9 7 1 )
d e m o n s t r a t e d t h e v a l i d i t y o f t h e w e i g h t c o u n t
i n p r o v i d i n g e s t i m a t e s o f t h e n u m b e r o f
H a p l o c h r o m i s c a u g h t i n e a c h d r a g . T o a s s e s s
i t s u t i l i t y a s a n i n d i c a t o r o f t h e a v e r a g e
l e n g t h o f H a p l o c h r o m i s . t h e m e a n l e n g t h s
o f a l l 5 1 s a m p l e s w e r e p l o t t e d a g a i n s t t h e i r
r e s p e c t i v e w e i g h t c o u n t s . T h e r e l a t i o n s h i p c a n
b e d e s c r i b e d b y t h e p o w e r f u n c t i o n Y = a X b ,
w h e r e Y = m e a n t o t a l l e n g t h i n e m a n d
X = w e i g h t c o u n t i n n u m b e r p e r k i l o g r a m .
T h e m e a n l e n g t h s a n d w e i g h t c o u n t s w e r e
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Table 3. Catch rates in kilograms per hour for three codend mesh sizes fished along the same transect at three different locations in Lake Victoria l
Location Homa Bay Homa Bay' Northeast of Madundu Point
(depth fished, m) (4-6) (7-12) (11-18)
-z
Codend mesh size (mm) 64 38 19 64 38 19
'Il
64 38 19 t"'c::
tTl
Time of day (hours) 0930--1030 0800--0900 1415-1515 0025-0125 2245-2345 021O---D310 0940-1040 1115-1215 0755---D855 zn
tTl[fJ
Haplochromis spp. 22.1 150.0 467.0 5.5 82.0 525.0 71.0 316.0 672.0 0
Tilapia esculenta 51. 5 40.0 19.3 0.2 0.7 2.3 2.0 3.7
'Il
Bagrus docmac 12.0 11.5 29.5 12.0 28.0 32.5 168.0 136.0
n
178.7 0
Clarias mossambicus 15.5 9.0 10.0 6.0 6.0 16.5 23.0 16.0 18.0 "tTl
Protopterus aethiopicus 14.0 10.0 5.5 45.0 24.0 12.0 14.5 13.0 z\:)
Synodontis victoriae 0.1 0.4 0.2 0.1 0.1 0.2 2.2 1.0 3.2 a::
Other species 0.4 1.4 0.3 0.1 1.5 2.1 3.6 1.3 3.5 tTl[fJ
All except Haplochromis 93.5 72.3 64.8 18.4 81.3 77.6 210.8 168.8 220.1 J:
[fJ
Haplochromis spp: NtTl
Mean length (cm TL) 10.5 7.8 7.1 10.1 6.9 6.3 9.4 8.3 7.5 0
Number per kilogram 32.2 147.1 185.8 48.5 175.2 238.6 52.5 95.1 152.9 z
tll
Ratio of catch rate to catch ~...,
rate with 64 mm codend Ca::
Haplochromis spp. 1.00 6.79 21.13 1.00 14.91 95.45 1.00 4.45 9.46
All except Haplochromis spp. 1.00 0.77 0.69 1.00 4.42 4.22 1.00 0.80
...,
1.04 ~
>
I All hauls made with the 24 m trawl in Nyatlza Gulf, Kenya. ~t"'
2 Comparisons made during night hours. n
>
...,
n
J:
tTl
[fJ
-...J
.,.
t-nCl:l~CI'J
...... (') a(l> ...., ::r
... <: po
o..~'::J'" =
(1) ::r °Q. S' 0:: a
S' S' ~(1) po oq ::r
eo,
N'
~
~
~
§
I:l..
g '"
'" po(1) <(1)
~ ~
e:~
5° ~.
, (1)
- .... ~l:r l'J.i ~-cr~ -~.---s- -.-.---~ ~ -
a ~~~8 ~a8oq~~(')go~
. ~(') II po~(1)a,<(1>C::J§(1>
::r: fii' ~ "0 .8 ~ (l> @ (') ° 3 Q. '" ~ ~~ go ~ II @ ~ .8 ~ "0 0 go;;::;;;' ~ 5: ::;.: °<;(1)- ~~c::r_~,< ...... (1) __
(l> (1) a (s. o. po '" ° g :::-:.g po ~ ~ ~ °
<_'''(1) ...... 0 ...... ~ oq ...... :>I"(1)O"(l>c~~ ...... po(1)::Jao(1>~::r::r(1> ... _::J::J
'" 0 7°::S Q.. .. '< ~ 0.. '" ,....,.. CI:I ::s ("D ("D ,....,.. 0..
.~
=.:~{lI ... i5
o -. ,....,..oq '" ::J 0 ...
>-; '" C (l>3 N' S go ~,-,,(1)g'(1>~
~ -;:::;:- ... 6" g
~~~[¥
O.1ll 3 ...... 1li'";;C$§ g. J'<l ~ ::r qq ::J ~. Z
::s ~. ::J (1) ..., 3~ tTl-<~i;l_po0O""""II _....... (l> < po (1) (') -=::
po"O ...... ~~"' ... o\O
po""'(')::r ...... po~ C-...J
::J ~ po ~. ::r oq '" ° ::J _0.. ","" :::i ~ c;f) ("D c;f) ~ ,....,.. '-'
(') ('Iig ... S'
::J :>I"~ _. n
'" 0- a~~(1) po
@ a
8 A L M O J . C O R O O N E A N D A . K U D H O N G A N I A
t r a n s f o r m e d t o l o g a r i t h m s a n d t h e l i n e a r
e q u a t i o n l o g Y = l o g a + b l o g X w a s f i t t e d
b y l e a s t s q u a r e s . T h e c o r r e l a t i o n b e t w e e n
l o g Y a n d l o g X w a s s i g n i f i c a n t a t t h e 1 %
l e v e l ( r = O . 9 8 w i t h 4 9 d e g r e e s o f f r e e d o m ) ,
a n d t h e e s t i m a t e d r e l a t i o n s h i p b e t w e e n
a v e r a g e l e n g t h a n d w e i g h t c o u n t i s Y =
3 3 . 6 5 X - - o · 3 0 4 .
W i t h a s s u r a n c e t h a t t h e w e i g h t c o u n t s
p r o v i d e d a r e l i a b l e i n d e x o f H a p l o c h r o m i s
s i z e , t h e w e i g h t c o u n t s f o r 4 2 8 d a y l i g h t d r a g s
u s i n g t h e 1 9 a n d 3 8 m m c o d e n d s w e r e c o m -
p a r e d w i t h d e p t h o f c a p t u r e ( F i g . 1 ) . T h e
d i r e c t r e l a t i o n s h i p b e t w e e n m e a n w e i g h t o f
H a p l o c h r o m i s i n t h e b o t t o m t r a w l c a t c h e s
a n d d e p t h o f c a p t u r e i s i m m e d i a t e l y a p -
p a r e n t . I t i s o n l y a t r e n d , h o w e v e r , a n d t h e
v a r i a t i o n i s g r e a t a n d t e n d s t o d e c r e a s e a s
d e p t h i n c r e a s e s . T h e r e l a t i o n s h i p a l s o v a r i e s
w i t h c o d e n d m e s h s i z e . C o d e n d c o m p a r i s o n s
t h u s c a n b e e x p e c t e d t o v a r y g r e a t l y f r o m
o n e a r e a t o a n o t h e r . T h e c a t c h r a t i o o f s m a l l
t o l a r g e m e s h c o d e n d s w i l l t e n d t o d e c r e a s e
w i t h d e p t h . M o t e o v e r , i t w i l l i n c r e a s e a s
t h e a v e r a g e s i z e ' o f t h e H a p l o c h r o m i s d e -
c r e a s e s ( F i g . 2 ) , d u e t o t h e s i z e s e l e c t i v e
a c t i o n o f t h e m e s h e s i n t h e c o d e n d .
C o d e n d s e l e c t i v i t y f o r H a p l o c h r o m i s s p p .
T h e m e t h o d s a n d p r i n c i p l e s r e g a r d i n g
e s t i m a t i o n o f c o d e n d s e l e c t i v i t y h a v e b e e n
t h o r o u g h l y d e s c r i b e d i n t h e l i t e r a t u r e ( B E Y -
E R T a N a n d H O L T 1 9 5 7 ; P O P E 1 9 6 6 a n d
G U L L A N D 1 9 6 9 ) . F o r L a k e Y i c t o r i a t h e
p r o c e d u r e s h a v e b e e n a p p l i e d t o B a g r u s
d o c m a c b y C H I L Y E R S ( 1 9 7 1 ) a n d a r e
a p p l i e d t o H a p l o c h r o m i s s p p . i n t h i s r e p o r t .
T h e s e a r e t h e o n l y s p e c i e s f o r w h i c h s u f f i -
c i e n t l e n g t h m e a s u r e m e n t s w e r e t a k e n d u r i n g
c o d e n d c o m p a r i s o n s . C h i l v e r s f o u n d t h a t
t h e 5 0 % r e t e n t i o n l e n g t h s f o r B a g r u s w e r e
1 3 . 6 a n d 8 . 0 e m ( f o r k l e n g t h ) f o r t h e 6 2 a n d
3 1 m m m e s h s i z e c o d e n d s , r e s p e c t i v e l y . T h e
c a l c u l a t e d s e l e c t i o n f a c t o r f o r B a g r u s w a s
2 . 3 3 .
T h e 5 0 % reten~ion l e n g t h i s a n i m p o r t a n t
c h a r a c t e r i s t i c b e c a u s e i t i s o f t e n a s s u m e d f o r
m a n a g e m e n t p u r p o s e s ( y i e l d e s t i m a t i o n a n d
f i s h e r y r e g u l a t i o n ) t h a t f i s h l a r g e r t h a n t h i s
w i l l b e r e t a i n e d b y t h e c o d e n d i n q u e s t i o n .
B e s i d e s t h e i m m e d i a t e p r a c t i c a l v a l u e o f s u c h
k n o w l e d g e t o a f i s h i n g e n t e r p r i s e , i t h a s
m u c h m a n a g e m e n t s i g n i f i c a n c e w h e n c o u p l e d
w i t h d a t a o n a g e a t m a t u r i t y . C h i l v e r s f o u n d
t h a t c o d e n d s w i t h a s t r e t c h e d m e s h s i z e o f
7 6 m m o r l e s s w i l l t a k e c o n s i d e r a b l e q u a n t i -
t i e s o f i m m a t u r e , y e a r l i n g B a g r u s . A p p l y i n g
s u c h t e c h n i q u e s t o t h e H a p l o c h r o m i s d a t a
p r e s e n t s m o r e c o m p l e x p r o b l e m s b e c a u s e
t h i s g e n u s r e p r e s e n t s f r Q P 1 2 0 0 t o 2 5 0 d i f -
f e r e n t s p e c i e s i n L a k e Y i c t o r i a ( E A F F R O
u n p u b l i s h e d d a t a ) . T h e H a p l o c h r o m i s c a t c h
f o r a n y h a u l m i g h t c o n t a i n f r o m s e v e r a l t o
m a n y s p e c i e s a n d t h i s a p p a r e n t l y v a r i e s
c o n s i d e r a b l y i n t i m e a n d s p a c e . T h e c o d e n d
s e l e c t i v i t y d a t a f o r H a p l o c h r o m i s , t h e r e f o r e ,
p r o v i d e o n l y a g e n e r a l i z e d p i c t u r e o f s e l e c -
t i v i t y f o r t h e g e n u s a s a W h o l e .
H a p l o c h r o m i s l e n g t h f r e q u e n c i e s w e r e
o b t a i n e d d u r i n g 1 4 c o d e n d c o m p a r i s o n s . S i x
c o m p a r i s o n s , e a c h r e p r e s e n t i n g t h r e e m e s h
s i z e c o d e n d s , a r e s h o w n i n F i g . 3 a n d t h e
r e m a i n i n g e i g h t , e a c h r e p r e s e n t i n g t w o m e s h
s i z e c o d e n d s , a r e s h o w n i n F i g . 4 . I t i s c l e a r
t h a t H a p l o c h r o m i s a r e r e l a t i v e l y s m a l l f i s h
w i t h f e w t a k e n o v e r 1 6 c m a n d o n l y r a r e
i n d i v i d u a l s l a r g e r t h a n 2 0 c m .
A s e x p e c t e d , t h e s i z e c o m p o s i t i o n o f
H a p l o c h r o m i s d i f f e r s w i t h t h e c o d e n d m e s h
s i z e . T h e l e n g t h f r e q u e n c y d i s t r i b u t i o n s o f
f i s h c a u g h t i n t h e 3 8 m m c o d e n d w e r e
s t r o n g l y u n i m o d a l i n e v e r y i n s t a n c e e x c e p t
f o r t h e K o m e C h a n n e l c o m p a r i s o n . T h e
m o d e s w e r e g e n e r a l l y b e t w e e n 7 a n d 1 0 c m
w i t h m e a n l e n g t h s r a n g i n g f r o m 7 t o 1 2 c m .
T h e s t a n d a r d d e v i a t i o n s f o r t h i s c o d e n d w e r e
u s u a l l y t h e l o w e s t . F o r t h e H o m a B a y a n d
M a d u n d u P o i n t c o m p a r i s o n s , t h e l e n g t h s o f
f i s h c a u g h t i n t h e 1 9 a n d 3 8 m m c o d e n d s
w e r e v e r y s i m i l a r . T h e c u r v e s a r e u n i m o d a l
w i t h t h e s a m e m o d a l l e n g t h . a n d t h e m e a n
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Table 4. Mean catch rates in kilograms per hour for two codend mesh sizes fished along the same transect at various depths and locations in Lake
Victoria'
Depth interval 4L-9m (5) lQ--19m (7) 2Q--29m (5) 30-39m (2) 4Q--49m (1) Z
",(number of paired hauls) t"'C
tTl
Codend mesh size 64 38 64 38 64 38 64 38 64 38 ~
tTl[JJ
Haplochromis spp. 38.5 279.0 111.6 514.9 157.0 762.4 269.8 662.2 155.0 343.0 0
Tilapia esculenta 78.1 72.0 2.5 2.8 1.9 0.9 "'l- - n
Bagrus docmac 9.6 5.3 43.4 41. 1 53.2 42.2 43.2 38.5 50.0 43.0 Q
Clarias mossambicus 9.1 5.3 29.1 27.7 60.8 47.0 59.8 30.9 14.0 20.0 '"tn
Protopterus aethiopicus 32.7 29.6 29.6 33.3 14.8 3.3 2.8 3.1 - - ~
'"Synodontis victoriae 0.0 0.1 0.4 0.3 1.8 3.5 8.7 4.5 3.4 3.9 ~
Other species 8.3 0.6 3.4 3.5 1.2 0.5 0.1 2.3 0.8 1.6 tn[JJ
All except Haplochromis spp. 137.8 112.9 108.3 108.8 133.7 97.3 114.5 79.3 68.2 68.5 :r:
[JJ
Haplochromis spp. : Ntn
Number per kilogram 18.5 50.5 20.8 71. 8 31.0 68.6 21.0 40.2 31.0 48.2 0
z
Ratio of catch rate to catch a:I~rate with 64 mm codend ...,
Haplochromis spp. 1.00 7.25 1.00 4.61 1.00 4.86 1.00 2.45 1.00 2.21 c~
All except Haplochromis spp. 1.00 0.82 1.00 1.00 1.00 0.73 1.00 0.69 1.00 1.00
...,
;;c
1 All 64 and 38 mm codend mesh size comparisons have been incorporated in this table except for the night comparison in Homa Bay and the atypical :>~Kome Channel comparion. A "-" denotes no fish, and a "0.0" denotes presence but less than 0.05 kg per hour. t"'
n
:>
...,
n
:r:
tn
Ul
-0
~ ~ & S" ~. E3o.~g.GS(');:> ~o-:Jgoe ~ 0. .....~ ::s (') ::s t:I:l ~ 0~. 0 fJQ ~ ....S S 0.&'< 0.>-'G8.gen~~N~~o.O::sG(')
::S>-,en,..,o.@?
~.
e e s· - e: 0 8 El
-:J'ien(')~(")s·
§ a· g ~ c:T ~ ~
0. 0 hl ::s g ::s ~.
...... ? G 0. o' 0. g.
o"-,~~~:3::S
(') r-"] (l> (ll (1l
S ~~ @ g, ~ g,
~ 1~r~.~E~ ~ll ~.~ ~ 8' [ ~. 8~ l f ~ ~Q~ ! ~ 8.! ~ g:'
0. '< f>- fJQ • go ~ ~ . @;-> ~ ~ S ~ 0 ~ ~ :" ~ ~ ~::r a· e. S' ~ s' ~ ::s
g ~ ::;< i W .... t;;. 5' 0 & (1l ~ ~ ~. m ~ ;t> ~ ~ ~ g ~ ~ ..c S-~. e S·~ liS c;;' 0 ~ g g on ,...., ~ 8 ~ '" ;t> tt 0'" C:;. 'O..c en en 8 _. 0 c ~ 0 :3 '0
:= 0. en en (1) <:.... "Tj 0 ~ '0 e N' 8' t:: ..... ,.., ~ ::I ::s 8. 0~ ::tl ~ § ..... § ~ ~ ~ 8' ~ ~. e. g ;g 0. ~ g. q § (ll e"g.::r c r=...... ~ ,...., ;.@~~~~~~@ Q~&~S&o~~s~~g,&8.~&~[&~a
J.
~ ~
'g ~.
a~
o' .....
:;l'
'" ~o !!.
:;l l>l
~g.
;00;-61
'" e:
-0
>r
s:
0
~
()
~
Table 5. Catch rates in kilograms per hour for two codend mesh sizes fished along the same transect in Lake Victoria' 8Z
tT:
Time at midpoint of haul (hrs) 1525 1635 1730 1830 0020 2310 0300 0405 1115 1215 Means >Z
0
Codend mesh size (mm) 38 19 38 19 38 19 38 19 38 19 38 19 ?>
Haplochromis Spp.2 137.6 237.0 107.2 172.0 197.2 268.0 137.2 155.0 139.4 143.7 202.8
~
181.8 c
Tilapia esculenta 28.0 26.0 2.2 15.4 10.0 4.4 2.8 11.0 23.0 15.4 13.2 14.4 ~
Tilapia variabi/is 3.2 13 .8 5.2 13.4 2.6 9.2 12.8 6.2 11.0 8.8 7.0 10.3 0Z
Tilapia nilotica 4.2 23.0 12.2 5.4 24.8 19.0 14.8 31.0 0.8 0.8 11.4 15.8 Cl>
Bagrus docmac 0.4 - 0.6 - 1.0 4.0 8.0 2.4 0.2 - 10.2 6.4 z
Clarias mossambiclls 10.0 17.0 6.2 25.0 22.0 61.0 7.0 8.0 - 2.6 9.0 22.7 ;;
Other species 1.6 14.8 0.2 1.4 9.4 0.2 1.2 0.8 - 2.8 2.5 4.0
All except Haplochromis spp. 47.4 94.6 26.6 60.6 69.8 97.8 46.6 59.4 35.0 30.4 45.1 68.6
Ratio of catch rate to catch rate with
38 mmcodend
Haplochromis spp. 1.00 1.72 1.00 1.60 1.00 1.36 1.00 1.00 1.13 1. 30 1.00 1.41
All except Haplochromis spp. 1.00 2.00 1.00 2.28 1.00 1.40 1.00 1.27 1.00 0.87 1.00 1.52
1 These paired hauls were part of a 24-hour trawl series made to detect diel fish movements. All hauls were made at a depth of 7m in Sango Bay. Uganda.
2 Haplochromis spp. weight counts averaged 73.7 per kg for the 10 hauls and ranged from 58.3 to 85.0. •
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Figure 1. Relationship between depth of capture and size of Haplochromis taken during bottom trawling
operations on Lake Victoria. The weight count (number per kilogram) is used as the size index.
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o
N lengths for the 19 mm eodend are only
about 0.5 em less than those for the 38 mm
codend. In Ingira Bay and Buvuma Chan-
nel, however, the frequency distributions of
fish caught in the 19 mm codend were bi-
modal. The second modes coincide with the
modes for the 38 mm codend whereas the
first modes lie at about 4.5 cm and represent
fish escaping the 38 mm codend. The fre-
quency distributions for the fish taken in
the 64 mm codend were usually bimodal or
multimodal with relatively wide dispersion.
Length distributions of fish caught in Kome
Channel were similar for all three codends.
The similarity in size and the relatively large
size of these fish may indicate a spawning
aggregation.
Only a rough approximation of codend
se'lectivity was possible for Haplochromis.
Catch ratios from individual comparisons
were not usable since sampling fractions
were unequal and expansion of sample length
frequencies to the entire catches caused
distortion of the low frequencies at both
extremes of the distributions. It was neces-
sary, therefore, to bulk the length frequency
data for all comparisons to construct the
selection ogives (Table 6). Curves were fitted
by eye and these data indicate a 50% reten-
tion length of 13.5 cm TL for the 64 mm
codend when compared with either the 38
or 19 mm codend anet a value of 10.0 cm
TL for the 38 mm codend when compared
with the 19 mm codend. Calculated selection
factors (50% retention lengths divided by
the mesh size-both in the same units) for
the 64 and 38 mm codends were 2.11 and
2.63, respectively. Applying the average of
these two values (2.37) to the 19 mm codend
yields a predicted 50% retention length of
4.5 cm, which appears reasonable.
DISCUSSION
Some preliminary codend comparisons
were attempted in 1968 and are described
by GEE (1969). He concluded that codend
mesh size has a profound effect on catches
of Haplochromis. and noted that 25 and
51 mm codends produced about equal quan-
tities with catches dropping off drastically
in mesh sizes over 51 mm. For species other
than Haplochromis, he found that catches
were very little affected by codend mesh
sizes of 51 mm and over but were much
reduced in a 25 mm codend. He was able
to identify some of the species of Haplo-
chromis and observed that both mesh size
and locality greatly influenced species com-
position of the catch. He suggested that a
51 mm codend produced a more representa-
tive sample of the species present m the
population than does a 64 mm codend.
The codend comparisons presented here
indicate an inverse relationship between mesh
size in the codend and catches of Haplo-
chromis. Size composition of the fish, how-
ever, is obviously of critical sigr.lificance. For
example, the greatest disparity in catch rates
can be expected 10 shallow waters where
smaller Haplochromis are encountered, and
differences will tend to decrease as depth
increases. Results similar to those at Kome
Channel will be encountered occasionally in
which drags made with a wide range of
mesh sizes yield similar catches of Haplo-
chromis. More commonly, however, the fol-
lowing sequence can be expected: (i) in an
hour's fishing, a mesh size' of 76 mm will
return only a few kilograms of large Haplo-
chromis (over 18 cm), (ii) a 64 mm codend
will catch from a few to several hundred
kilograms per hour, (iii) a 38 mm codend
will usually take from several hundred to
a thousand kilograms per hour, 2 to 10
times the weight caught in a 64 mm codend,
and (iv) a 19 mm codend can be expected
to yield catches from 1.5 to 3 times greater
than those made with a 38 mm codend.
The weight yield of important commer-
cial species other than Haplochromis can be
expected to vary with codend mesh size but
-~ '~"',..i<~""",""':'-;;
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INFLUENCES OF CODEND MESH SIZE ON BOTTOM TRAWL CATCHES n
will also depend on the duration of the haul
in relation to the density and size composi-
tion of the Haplochromis population. Rela-
tively long drags of one-half hour or more
in areas where Haplochromis are dense and
small will likely yield lower catches of "other
species" for the small mesh codends.
In stock assessment it is important to
estimate the numbers and weights of all
species and here the 19 mm mesh size codend
is superior to larger sizes. This codend will
capture those small and/or slender species
which in the larger codends are either rarely
taken or evidently not sampled in proportion
to their abundance (e.g., Xenoclarias spp.,
Barbus spp., Alestes spp., Labeo victoriallus,
Mastacemhelus frenatus and Engraulicypris
argenteus). Small specimens of Bagrus doc-
mac, Synodontis spp., and Schilbe mystus
are readily caught only in the small mesh
codends. Generally this is not the case for
Protopterus aethiopicus, Clarias mossambi-
cus. Mormyrus kannume, Lates niloticus
and Tilapia spp. since their young are found
in shallow and/ or rocky areas which cannot
be fished successfully with bottom trawls.
A commercial trawl fishery in Lake Vic-
toria is being considered (SIMBEYE 1971).
It is apparent that large, latent stocks of
Haplochromis exist in the lake and that
bottom trawling would' be an efficient har-
vesting technique. However, there are some
problems involved. Results of this study
reveal that small mesh codends would be
necessary to assure large catches of Haplo-
chromis. Thus, it can be expected that a
sizeable portion of the catch will be im-
mature. Because of the difficulties involved
in species identification, this question cannot
be fully resolved with present knowledge.
Also, there is growing awareness that highly
specialized species like those of the Haplo-
chromis complex may be very sensitive to
the stress imposed by a commercial fishery
(H. A. REGIER, personal communication).
A further complication involves the critical
n
role of Haplochromis in the diet of a number
of piscivores, in particular the important
commercial species Clarias mossambicus
and Bagrus docmac (EAFFRO unpublished
data). Finally, there is the question of the
direct impact of a commercial trawl fishery
on species other than Haplochromis. Species
presently exploited by a gillnet fishery will
be subjected to further exploitation from
bottom trawling. How much additional stress
they can withstand cannot be predicted at
this time.
CHILVERS (1971) discussed some man-
agement implications of the codend selec-
tivity data for the Bagrus doc mac popula-
tions. He maintained that trawls with codend
mesh sizes less than 76mm will destroy
considerable quantities of yearling fish, but
noted that such fish are often associated
with untrawlable rocky areas which might
serve as refuges. However, the importance
of these locations in relation to 'the exposed
ones has not been ascertained.' The threat
of bottom trawling to juvenile fish of other
important commercial species such as Clarias,
Protopterus and Tilapia spp. is not so criti-
cal since they are found in shallow,. inshore
grounds unsuited to trawling.
SUMMARY
During bottom trawling, operations on
Lake Victoria, comparisons were made of
catches from various mesh size codends.
The alternate haul method was used and
for each comparison the trawl was fished on
the same transect. Standard bottom trawling
procedures were followed.
Catch rates were inversely proportional to
codend mesh size and the differences were
largely due to Haplochromis species. These
are small, abundant fish upon which the size
selective action of the meshes was operating.
The Haplochromis hourly catch rates ranged
from a few kilograms with the 76 mm codend
to several thousand kilograms with the 19
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m m c o d e n d . T h e d i f f e r e n c e s i n c a t c h r a t e s
f o r t h e d i f f e r e n t c o d e n d s w e r e u s u a l l y m o s t
p r o n o u n c e d i n s h a l l o w w a t e r s i n c e t h e r e
t e n d s t o b e a d i r e c t r e l a t i o n s h i p b e t w e e n
d e p t h a n d t h e a v e r a g e s i z e o f H a p l o c h r o m i s .
T h e c a t c h r a t e s f o r s p e c i e s o t h e r t h a n
H a p l o c h r o m i s w e r e s i m i l a r f o r t h e d i f f e r e n t
c o d e n d s . H o w e v e r , r e d u c e d c a t c h e s f o r t h e s e
s p e c i e s i n s m a l l m e s h c o d e n d s c a n b e a n t i -
c i p a t e d w h e n t r a w l i n g i s c a r r i e d o u t o n
g r o u n d s s u p p o r t i n g a d e n s e p o p u l a t i o n o f
s m a l l H a p l o c h r o m i s .
E s t i m a t i o n o f c o d e n d s e l e c t i v i t y p r e s e n t e d
a n u m b e r o f d i f f i c u l t i e s . H o w e v e r , r o u g h
e s t i m a t e s o f 5 0 % r e t e n t i o n l e n g t h s f o r H a p l a -
c h r o m i s a r e 1 3 . 5 , . 1 0 . 0 a n d 4 . 5 c m f o r t h e
6 4 , 3 8 , a n d 1 9 m m m e s h s i z e c o d e n d s ,
r e s p e c t i v e l y .
R E S U M E
P e n d a n t l e s o p e r a t i o n s d e l a p e c h e a u
c h a l u t d e f o n d s u r I e l a c V i c t o r i a q u e l q u e s
c o m p a r a i s o n s f u r e n t f a i t t ' s e n t r e l e s p r i s e s
o b t e n u e s e m p 1 9 y a n t d e s s a c s a u x m a i l l e s
d i v e r s e s . L a m e t h o d e d e p e c h e a l t e r n a t i v e
f u t e m p l o y e e e t d u r a n t c h a q u e c o m p a r a i s o n
I e c h a l u t p e c h e s u r I e m e m e c n d r o i t . O n
e m p l o y a t o u j o u r s l e s m e t h o d e s n o r m a l l e s
p o u r l a p e c h e a u c h a l u t d e f o n d .
L e s t a u x d e p r i s e f u r e n t p r o p o r t i o n e l l e s
a l a r e c i p r o q u e d e l a m a i l l e d u s a c e m p l o y e
e t l e s d i f f e r e n c e s f u r e n t d u e s l a r g e m e n t
a l ' e c h a p p e m c n t d e H a p l o c h r o m i s . C e u x - c i
s o n t l e s p e t i t s p o i s s o n s a b o n d a n t s s u r e
l e s q u e l s o p e r e l ' a c t i o n s e l e c t i v e d e s d i m e n -
s i o n s d e s m a i l l e s . L e s t a u x d e p r i s e p o u r
l e s H a p l o c h r o m i s s ' e t e n d e r e n t d e q u e l q u e s
k i l o s p a r l ' h e u r e e m p l o y a n t I e s a c d e 7 6 m m
j u s q u ' a q u e l q u e s t o n n e s p a r l ' h e u r e p o u r
I e s a c d e 1 9 m m . L e s d i f f e r e n c e s e n t r e
l e s t a u x d e p r i s e p o u r l e s d i v e r s s a c s e t a i e n t
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d e d i f f i c u l t e s . T o u t e f o i s , l e s e s t i m a t i o n s
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